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Possible origins of > 10 TeV photons detected from
GRB 221009A
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Gamma-Ray Burst (GRB) 221009Awas once in a century event detected from radio to very high-energy (VHE)
gamma rays. It was the first time that > 10 TeV gamma rays were detected from a GRB. Even though GRB
221009A was a relatively nearby event at redshift 0.15, detection of a 18 TeV photon by the LHAASO detector
and of a 251 TeV photon by the Carpet-2 detector challenge conventional radiation mechanisms of a GRB
and/or propagation of VHE gamma rays in the cosmic radiation backgrounds. In particular, gamma-ray flux at
18 TeV is expected to be attenuated by a factor∼ 4.5×10−5 andmore severely at 251 TeV due to γγ → e± pair
production by interacting with the photons of the extragalactic background light (EBL). In this presentation,
I will discuss possible explanation of the detection of 18 TeV photon due to ultrahigh-energy cosmic rays
originating fromGRB 221009A and interacting while propagating along the line-of-sight [1], and the detection
of 251 TeV photon due to violation of Lorentz invariance [2].
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